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of the body, in particular a sport pant, comprising at least
one elasticity element (20), wherein the at least one elas-
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Description
1. Technical field

[0001] The present invention relates to a garment for
a part of the body, in particular to a sport pant.

2. The prior art

[0002] Generally, a garment for sports has several
functions. Apart from aesthetic aspects, a garment for
sports should not hinder the performance of an athlete
butonthe contrary supportthe athlete wherever possible.
To this end, several approaches are known in the prior
art.

[0003] Elastic textile materials, using elastic fibers (an
example being those sold by DuPont under the registered
trademark Lycra® ) are for example used for many dif-
ferent sports to ensure a close contact of the garment to
the skin of the athlete. For example pants or suits for
track and field athletes are made from this material as
well as pants and suits for cyclists in order to achieve a
low air resistance. Furthermore, the pressure exerted by
garments made from an elastic fabric increases micro-
blood circulation in the muscles and improves proprio-
ception, which leads to an improved performance of the
athlete.

[0004] In addition, garments may also be used for
maintaining the performance of an athlete in specific sit-
uations. The US 5,367,708, for example, discloses a gar-
ment having sections of a particularly high elasticity in
order to selectively support certain parts of the body in
the same manner as by bandaging with an elastic band
(so-called "taping"). This can avoid a further spraining in
case of an already sprained ankle or wrist so that the
athlete is capable to continue to perform the sport.
[0005] Other approaches for increasing the perform-
ance are directed to an intensification of the training. For
example the US 5,201,074, the US 5,875,491, the US
5,867,827 and the US 6,047,405 disclose garments com-
prising elastic elements or weights in order to subject the
muscles in case of a movement to higher than normal
loads. This can be used for training purposes but also
for rehabilitation after an injury. The disclosed elements
are integrated into a suit or a pant in such a manner that
an additional resistance is created for every movement.
The US 5,201,074, for example, teaches to arrange elas-
tic straps in a spiral on all sides around the leg in order
to provide the greatest possible amount of resistance in
an anatomically correct manner and to exercise a greater
part of the muscles during walking or running. The US
5,875,491 and the US 5,867,827 teach the arrangement
of resistance elements in a suit which provide a higher
resistance than the underlying base fabric not only under
a stretching movement but also under a return movement
into the original configuration.

[0006] However, such a garment can only indirectly
increase the performance of an athlete, since the mus-
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cles are additionally loaded by the use of the disclosed
suits and pants and strengthened during the training be-
fore a competition or the like. The present invention, on
the contrary, is based on the problem to provide a gar-
ment which directly contributes to an increase of the per-
formance of an athlete, for example a sprinter.

3. Summary of the invention

[0007] This problem is solved by a garment for a part
of the body, in particular a sport pant, comprising at least
one elasticity element, wherein the at least one elasticity
is arranged in at least a first portion of the garment and
wherein a second portion of the garment, which is located
on the side of the part of the body opposite to the first
portion of the garment, is essentially free of the elasticity
element, so that the garment stores energy by elastic
elongation under a first movement of the part of the body
into a first direction, which energy is released under a
second movement of the part of the body into the opposite
direction, and wherein the garment thereby supports the
second movement of the part of the body.

[0008] The invention is based on the realization that
the muscles of a human, in particular of a trained athlete,
can in certain parts of the body provide more force than
necessary for an optimal course of movement. For other
movements an external support would allow to achieve
a higher performance. A sprinter, for example, can easily
pull up the leg due to the powerful front muscles of the
thighs. A certain amount of this large available amount
of energy can be stored in the garment of the present
invention. Once the leg has reached the highest point,
the speed of the leg is close to zero (similar to a pendulum
at the highest point), before the acceleration into the
downward direction starts. Using the present invention,
this acceleration is supported and thereby increased by
the energy which has been stored beforehand in the gar-
ment. Any additional force leads to a faster course of
movements and to a stronger forward thrust and thereby
increases the velocity of the sprinter. Similar situations
can be found in other sports such as cycling, rowing and
tennis.

[0009] The above explained anatomical imbalance is
therefore at least partly compensated, if - due to the
unique arrangement of the elasticity element in at least
the first portion of the garment and not in the second
portion of the garment on the opposite side of the part of
the body - the garment at first stores energy under a
movement, wherein this energy is later released in the
correct phase of the course of movement. In other words,
the garment according to the invention allows preferably
to more evenly distribute the energy provided by an ath-
lete over the different phases of a periodically repeated
movement and thereby uses more efficiently this energy
for a maximal performance. In contrast to the training
devices from the prior art, which provide an increased
resistance for any movement of the part of the body to
strengthen the muscles, the present invention supports
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the second movement and thereby directly achieves a
performance-increasing effect.

[0010] Whenthe garmentis worn, its at least one elas-
ticity elementis in a preferred embodiment arranged sub-
stantially on the backside of the thigh and substantially
no elastic element is arranged on the front side in the
area of the thigh. In the above described situation of a
sprinter the elasticity element will therefore preferably be
elongated each time the leg is lifted and subsequently
supports a fast and powerful ground contact with the leg
for a new, forwardly directed push-off.

[0011] Preferably, the at least one elasticity element
extends essentially parallel to the thigh. In another pre-
ferred embodiment, the at least one elasticity element
extends in a substantially diagonal manner over the back-
side of the thigh, wherein preferably several elasticity el-
ements intersect on the backside of the thigh. The ar-
rangement of the elasticity elements reflects the field of
use of the garment, as the elasticity elements are spe-
cifically applied to provide active support to certain mus-
cle chains. A parallel arrangement of one or more elas-
ticity elements on the backside of the thigh is for example
preferred for a linear motion such as sprinting, whereas
a diagonal arrangement is preferred for the sport pant
for a multidirectional motion such as soccer to effectively
support the course of movement also in case of frequent
changes of directions, for example during dribbling.
[0012] The elasticity element preferably comprises at
its lower end a lower fastening portion, which encom-
passes the leg on its upper side immediately above the
knee for a particular effective release of the energy stored
in the elasticity element to the course of movement. In a
similar manner, the elasticity element comprises prefer-
ably at its upper end an upper fastening portion, which
at least partly encompasses the body above the thighs
and more preferably above the waist.

[0013] The at least one elasticity element comprises
preferably an elastic band, which is preferably arranged
on a textile material of the garment, wherein the elastic
band is preferably glued and/or sewn to the textile ma-
terial of the garment. As a result, the elastic band can be
easily attached to the garment. Other attachment meth-
ods, however, are also conceivable.

[0014] Inapresently preferred embodiment, the elastic
band comprises a thickness < 1 mm, preferably < 0.5
mm, most preferably approximately 0.2 mm and has pref-
erably a width between 1 cm and 5 cm. The thickness
and/or the width of the band, however, do not have to be
constant but may change over its longitudinal extension.
[0015] Preferably, the garment can be elongated up to
100% and creates thereby a restoring force between 5N
and 50 N, preferably between 10 N and 40 N and partic-
ularly preferably between 20 N and 30 N in a standard
elongation test, wherein the respective material is elon-
gated by 100 %. To this end, the band comprises pref-
erably a thermoplastic polymer.

[0016] Further advantageous developments of the
garment according to the invention are the subject matter
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of further dependent claims.

4. Short description of the drawings

[0017] In the following detailed description presently
preferred embodiments of the invention are described
with reference to the following drawings:

Fig. 1a-d: schematic representations of the different
phases of a step cycle;

Fig. 2a, b: rear view and front view, respectively, of
a first preferred arrangement of elasticity
elements in a suit for a sprinter;

Fig. 3: a schematic representation of the function
of the elasticity elements shown in Figures
2a, b;

Fig. 4: aschematic representation of the layer en-
semble of a garment according to a pre-
ferred embodiment;

Figs. 5a-c:  the preferred arrangement of elasticity el-
ements in a further embodiment seen from
the rear, from the side and from the front;
Fig. 6a-c: the preferred arrangement of elasticity el-
ements in a still further embodiment seen
from the rear, from the side and from the
front; and

Fig. 7a-c: the preferred arrangement of elasticity el-
ements in a still further embodiment seen
from the rear, from the side and from the
front.

5. Detailed description of preferred embodiments

[0018] In the following, presently preferred embodi-
ments of the present invention are described with refer-
ence to an arrangement of elasticity elements in a sport
suit or in a sport pant for running or playing soccer. How-
ever, itis to be understood that the present invention can
also be used for garments for other parts of the body and
other sports with, for example, repetitive movements of
the shoulders/arms such as rowing. Another conceivable
field of use are sport disciplines which involve the throw-
ing of objects such as discus, shot-put andjavelin. Finally,
the present invention can also provide an active support
of repeated everyday movements of part of the body.
[0019] Before the constructional features of the pre-
ferred embodiments are explained in detail, the course
of motion during running, in particular during sprints, is
briefly explained with reference to the Figures 1a-d, in
order to facilitate the understanding of the advantageous
energy management provided by the garment according
to the invention.
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[0020] Figures 1a-d schematically show arunner. Ina
first phase shown in Figure 1a, the right leg (continuous
line) is lifted (cf. direction of the arrow). The force neces-
sary for this motion is provided by the powerful front mus-
cles of the thighs, which can provide more force than
needed in this phase of the step cycle.

[0021] In the subsequent phases of the step cycle
shown in Figures 1b-1d, the thigh is put down (cf. direc-
tion of the arrow) and the leg is straightened for pushing-
off from the ground. The pushing-off and the correspond-
ing straightening of the leg is shown for the left leg
(dashed line) in Figures 1a and 1b. In this phase the
complete weight of the athlete is supported by the mus-
cles of the leg, which are pushing-off. Furthermore, the
muscles must cause a change of movement from a land-
ing phase into a push-off phase. The faster and stronger
the body is forwardly accelerated in this moment by
straightening the leg, the higher the velocity which is fi-
nally achieved by the sprinter. The loads on the muscles
therefore peak in this situation. Any additional accelera-
tion of the downwardly moved leg in the direction of the
ground leads to an increase of performance.

[0022] Similar movement patterns can be found for
other sports, wherein the muscles of the body are in a
first phase loaded significantly below their limit and
wherein a maximum of force has to be released in a sec-
ond phase. For example a rowing athlete also bends his
legs substantially without loads since the rows are not in
the water during this phase but are backwardly moved
through the air. However, in the following phase of
straightening, when the rows are pulled through the wa-
ter, the force provided by the thighs is decisive for the
resulting thrust.

[0023] Figures 2a and 2b disclose a rear view and a
front view, respectively, of a first embodiment of the gar-
ment for an efficient energy management. To this end,
several elasticity elements 20 are arranged on the back-
side of a suit 10 for a sprinter in the area of the thighs.
Substantially no elasticity elements 20 are arranged on
the front side of the sport suit 10 in the region of the thighs
25 (cf. longitudinal hatch in Figure 2b). Immediately
above the knee a lower fastening portion 24 of the elas-
ticity elements 20 is shaped like a ring and encompasses
also the front side of the leg. Further, lateral projections
26 of the elasticity elements can be seen above the thigh,
which encompass the waist on the front side of the leg.
[0024] The function of such an unique arrangement of
the elasticity elements 20 is schematically shown in Fig-
ure 3. When the leg is lifted, as indicated by the contin-
uous arrow, the elasticity elements 20 are stretched (cf.
the dashed double headed arrow in Figure 3). In addition
to overcoming the weight of the leg an athlete wearing
the described garment has to provide a force for this
movement to cause the elongation of the elements 20.
Since the elements 20 are elastic, the related work of the
athlete is stored as elastic energy within the elements 20.
[0025] During the opposite movement, when the leg is
- as explained above - again downwardly moved for
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straightening and pushing-off from the ground, the elon-
gated element 20 provides a supporting force accelerat-
ing this movement, wherein the energy stored in the elas-
ticity elements 20 is released to the course of move-
ments. As a result, the athlete transfers the available ex-
cess of force and the resulting energy in a first phase of
the movement to a second phase of the movement so
that the energy excess finally contributes to a greater
performance of the athlete.

[0026] The lower fastening portion 24 shown in Figure
2b provides a stable coupling of the elasticity elements
20tothe course of movementin orderto assure the above
described function, since it encompasses the leg on its
front side like a ring and pulls the leg in a downward
direction during the straightening phase. However, the
fastening portion may also only partially encompass the
leg on its front side.

[0027] Figure 4 shows an example of a presently pre-
ferred possibility for the attachment of an elasticity ele-
ment 20 to the garment. At first, a layer of an adhesive
16 is deposited onto the textile material 15 of the garment,
which attaches the elasticity element 20. Both, the textile
material 15 as well as the adhesive 16, have preferably
elastic properties by using elastic textile materials with
elastic fibers (an example being those sold by DuPont
under the registered trade mark Lycra®) and an elastic
adhesive, as it is for example available from the company
Bemis under the designation Bemis 3740. Preferred ad-
hesives can be activated by heat and, if necessary, pres-
sure so that the elastic bands can be attached to the
textile material by heat pressing.

[0028] The elastic adhesive 16, which is deposited on-
tothe garmentin a manner corresponding to the arrange-
ment of the elements 20, additionally supports the func-
tion of the elasticity elements 20. Preferred thicknesses
of the adhesive layer are in the range of 0.01 mm to 0.1
mm, depending on the substance used, its adhesive
properties and its elongation capabilities. If the above
mentioned preferred adhesive Bemis 3740 is used, the
film has preferably a thickness of approximately 0.025
mm. The thickness of the Lycra®-Material arranged be-
low may vary depending on the field of use of the garment
andisin the range of 0.1 - 1 mm. The preferred thickness
of the Lycra®-material is approximately 0.5 mm.

[0029] The elasticity element 20 is preferably provided
as a flat band made from an elastic plastic material. Apart
from bands, the elasticity elements can also be provided
as elastic wires or the like. However, the form of a flat
band is preferred, since elasticity elements with such a
shape render the garment the least bulky and increase
the wearing comfort.

[0030] Polymer materials such as a thermoplastic
polyurethane (TPU) are preferred for the manufacture of
the elastic bands, since they combine a low weight with
good elastic properties. Other plastic materials, however,
are also conceivable.

[0031] In the presently preferred embodiments the
force necessary for the elongation of the elastic bands
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20 and the elastic adhesive layer 16 is approximately 10
times the force necessary for the elongation of acommon
Lycra®-material. Preferred values are between 5N and
50N in a standard elongation test with 100% elongation;
particularly preferred values are between 10N and 40N
and most preferred values are between 20N and 30N.
Such a standard elongation test can for example be per-
formed using an Instron machine. For a permanent en-
ergy management with the garment according to the in-
vention it is in addition preferred if the elastic band 20,
but also the adhesive layer 16 used for its attachment,
can be heavily stretched (up to 100%) over many load
cycles without delaminations.

[0032] The elastic properties of the bands 20 are not
only determined by the material used but also by the
thickness of the elastic band, which is preferably in the
range of 0.1 mm to 1 mm, wherein a value of 0.2 mm is
preferred. The width of the elastic bands 20 may vary
along their longitudinal extension. However, preferably
the width is between approximately 1 cm and 5 cm.
[0033] Apart from the method of gluing described
above, it is alternatively or additionally conceivable to
sew the elastic bands to the underlying textile material
or to attach them in any other way. The selection of the
thread for sewing and the sewing techniques used also
has to take into account the considerable elongation of
preferably up to 100 % to which the layer ensemble is
subjected.

[0034] Finally, the elasticity elements 20 may also be
directly integrated into the fabric of the garment by using
different starting materials for the fabric in desired sec-
tions. It is also conceivable to print or to inject an elastic
plastic material directly onto the fabric in order to locally
modify its elasticity. Finally, the elasticity elements 20
can be covered from the outside by a further textile layer.
[0035] In the following, preferred arrangements of the
described elastic bands 20 are discussed:

The already discussed Figures 2 and 3 disclose an
embodiment, which is particularly suited for track and
field athletes. The elastic bands 20 extend substan-
tially parallel to the thigh, wherein additional inter-
connections 27 can be arranged between several
parallel bands 20. Such an arrangement provides
the greatest support for the athlete in the case of
running in a predominantly straight direction.

[0036] Figures 4 to 7 disclose further alternatives,
wherein the elasticity elements extend diagonally over
the backside of the thigh. These embodiments are for
example designed for pants and suits of soccer players
and facilitate - in contrast to the embodiments of Figures
2 and 3 - frequent changes of directions. This is, since
the supporting forces provided by the elastic bands 20
do not act exclusively in a direction parallel to the leg.

[0037] In addition to the thickness, the width and the
shape of each elastic band 20, their number also influ-
ences the extent of the energy storage according to the
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invention. For example the embodiments shown in Fig-
ures 6 and 7 having several groups of three bands 20
extending in parallel provide a stronger supporting effect
during straightening the leg than the embodiment of Fig-
ures 5, wherein each group comprises only two bands.
However, also the work necessary for storing the energy
will be greater in the embodiments of Figs. 6 and 7 so
that they are more suitable for well-trained athletes.
[0038] The arrangement shown in Figures 5 to 7 of
crossing, diagonally extending elastic bands 20 uses ef-
ficiently on the one hand the available area on the back-
side of the thigh and allows on the other hand a smooth
transition into the lower fastening portion 24 arranged
above the knee. Lateral projections 26 of the upper fas-
tening portion, which are provided on the upper end, may
also fully enclose the body (cf. Figure 6) and thereby in
addition to the discussed energy storing function improve
also the fit of the garment similar to a common rubber
band in a pant.

[0039] Further preferred embodiments of the invention
are mentioned as follows:

1. Garment (10) for a part of the body, in particular
sport pant, comprising:

a. at least one elasticity element (20);

b. wherein the atleast one elasticity element (20)
is arranged in at least a first portion of the gar-
ment and wherein a second portion of the gar-
ment, which is located on a side of the pant of
the body opposite to the first portion of the gar-
ment, is essentially free of the elasticity element,
so that

c.the garment (10) stores energy by elastic elon-
gation under a first movement of the part of the
body into a first direction, which energy is re-
leased under a second movement of the part of
the body into the opposite direction, and wherein
the garment thereby supports the second move-
ment of the part of the body.

2. Garment (10) according to claim 1, wherein the at
least one elasticity element (20) is arranged substan-
tially on the backside of the thigh when the garment
(10) is worn and wherein substantially no elasticity
element (20) is arranged on the front side in the re-
gion of the thigh (25).

3. Garment (10) according to claim 2, wherein the at
least one elasticity element (20) extends substan-
tially parallel to the thigh.

4. Garment (10) according to claim 2, wherein the at
least one elasticity element (20) extends substan-
tially diagonally over the backside of the thigh.
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5. Garment (10) according to claim 4, wherein sev-
eral elasticity elements (20) cross one another on
the backside of the thigh.

6. Garment (10) according to one of the claims 2 to
5, wherein the elasticity element (20) comprises a
lower fastening portion (24) at its lower end, which
encompasses the leg directly above the knee.

7. Garment (10) according to one of the claims 2 to
6, wherein the elasticity element (20) comprises at
its upper end an upper fastening portion (26) which
at least partly encompasses the body above the
thighs.

8. Garment (10) according to one of the claims 1 to
7, wherein the at least one elasticity element (20)
comprises an elastic band (20).

9. Garment (10) according to claim 8, wherein the
elastic band (20) is arranged on a textile material
(15) of the garment (10).

10. Garment (10) according to claim 9, wherein the
elastic band (20) is glued and/or sewn to and/or in-
jected and / or printed onto the textile material (15)
of the garment (10).

11. Garment (10) according to one of the claims 8
to 10, wherein the elastic band (20) has a thickness
<1 mm, preferably < 0.5 mm and most preferably of
approximately 0.2 mm.

12. Garment (10) according to one of the claims 8
to 11, wherein the elastic band (20) has a width be-
tween 1 cm and 5 cm.

13. Garment (10) according to one of the claims 8
to 12, wherein the thickness and/or the width of the
band (20) varies over its longitudinal extension.

14. Garment (10) according to one of the claims 8
to 13, wherein the elastic band (20) can be elongated
up to 100%.

15. Garment (10) according to claim 14, wherein the
elastic band (20) provides a restoring force between
5 N and 50 N under an elongation of 100%, prefer-
ably between 10 N and 50 N and particularly pre-
ferred between 20 N and 30 N under a standard elon-
gation test.

16. Garment (10) according to one of the claims 8
to 15, wherein the band (20) comprises a thermo-
plastic polymer.
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Claims

Garment (10) for a part of the body, in particular sport
pant, comprising:

a. at least one elasticity element (20);

b. wherein the atleastone elasticity element (20)
is arranged in at least a first portion of the gar-
ment and wherein a second portion of the gar-
ment, which is located on a side of the part of
the body opposite to the first portion of the gar-
ment, is essentially free of the least one elasticity
element (20), so that

c.the garment (10) stores energy by elastic elon-
gation under a first movement of the part of the
body into a first direction, which energy is re-
leased under a second movement of the part of
the body into the opposite direction, and wherein
the garment thereby supports the second move-
ment of the part of the body,

d.whereinthe atleast one elasticity element (20)
is formed by printing or injecting an elastic plastic
material directly onto a fabric of the garment
(10), in order to locally modify the elasticity of
the fabric.

Garment (10) according to claim 1, wherein the at
least one elasticity element (20) comprises an elastic
band (20).

Garment (10) according to claim 2, wherein the elas-
tic band (20) is arranged on a textile material (15) of
the garment (10).

Garment (10) according to one of the claims 2 to 3,
wherein the elastic band (20) has a thickness < 1
mm, preferably < 0.5 mm and most preferably of ap-
proximately 0.2 mm.

Garment (10) according to one of the claims 2 to 4,
wherein the elastic band (20) has a width between
1 cmand 5 cm.

Garment (10) according to one of the claims 2 to 5,
wherein the thickness and/or the width of the band
(20) varies over its longitudinal extension.

Garment (10) according to one of the claims 2 to 6,
wherein the elastic band (20) can be elongated up
to 100%.

Garment (10) according to claim 7, wherein the elas-
tic band (20) provides a restoring force between 5 N
and 50 N under an elongation of 100%, preferably
between 10 N and 50 N and particularly preferred
between 20 N and 30 N under a standard elongation
test.
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9. Garment (10) according to one of the claims 2 to 8,
wherein the elastic band (20) comprises a thermo-
plastic polymer.
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